A Monte Carlo pharmacokinetic/pharmacodynamic simulation to evaluate the efficacy of minocycline, tigecycline, moxifloxacin, and levofloxacin in the treatment of hospital-acquired pneumonia caused by Stenotrophomonas maltophilia.
Stenotrophomonas maltophilia has emerged as an important opportunistic pathogen in recent years. Increasing antimicrobial resistance and other contraindications have greatly compromised trimethoprim/sulfamethoxazole (SXT) as the first-line therapeutic option. The objective of this study was to explore other options for treating hospital-acquired pneumonia (HAP) caused by S. maltophilia. A total of 102 strains of S. maltophilia were isolated from sputum and bronchoalveolar lavage (BAL) specimens of patients with HAP in our institution. The minimum inhibitory concentration (MIC) values of minocycline, tigecycline, moxifloxacin, and levofloxacin were determined by the agar dilution method. Based on the MICs and the population pharmacokinetic parameters of the investigated antimicrobials, a Monte Carlo simulation was performed to simulate the pharmacokinetic/pharmacodynamic (PK/PD) indices of different regimens. The probability of target attainment (PTA) was estimated at each MIC value and the cumulative fraction of response (CFR) was calculated to evaluate the efficacy of these regimens. The susceptibility rates to minocycline, tigecycline, moxifloxacin, and levofloxacin were 96.1%, 80.4%, 74.5%, and 69.6%, respectively. The estimated CFRs were 96.2% for minocycline 100 mg twice daily; 50.8%/67.1%/75.4% for tigecycline 50/75/100 mg twice daily; 34.3%/48.0%/56.6% for levofloxacin 500/750/1000 mg once daily; and 45.7% for moxifloxacin 400 mg once daily. The simulation results suggest that minocycline may be a proper choice for treatment of HAP caused by S. maltophilia, while tigecycline, moxifloxacin, and levofloxacin may not be optimal as monotherapy.